
N90" 10162 __(_

EARTH ORBIT LASER SYSTEMS _:_/_-_-_ _"/

Ja H. Lee q
, j,,

LaRC _ _ "-_ (_; ....

¢

PRECGOING PAGE BLANK NOT FILMED

E'M_,,,_,--INTENTIONALL i' 8EANli

377



Provide 50 ~ 500-MW laserpowers for25 - 250-MW thrusters

Placed on 6,300-kinearthorbitforpower beaming to laserOTV's

Laser system options

a) Electricallypumped lasers

Nuclear reactordriven diode laseramplifierarray

Solar panel driven diode laseramplifierarray

Other electricdischarge lasersare considered but discarded a priori

b) Direct solar-pumped lasers

Iodine photodissociation laser

Solid-statelasers

Liquid lasers

REACTOR DRIVEN LASER POWER TRANSMITTER
FOR LEO-TO-LLO OTV
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Laser Thruster

Masses Sp. Power

(tons) (kW/kg)

Reactor/Power 1760 321
Converter

Rad. Shield 559 1.01

Laser Diode Array 64 3.67

Radiator 1276 .184

235

MW L

Total 3659
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SOLAR DRIVEN LASER POWER TRANSMITTER
FOR LEO-TO-LLO OTV
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Laser Thruster

Masses Sp.Power
(tons) (kW/kg)

Solar Collector 100 .177
Solar Panels 16 35.3
Radiator 2198 .257
Laser Diode Array 64 3.67
Radiator 1276 .184

Total 3654

LEO
Mass

(metric tons)

LASER SYSTEMS FOR PROPULSION

4000 -

3000 -

2000 -

1000

• 235 MW Laser
• 27,000 Km max. trans.

_-- Laser diode
array and radiator

,- Radiation shield

....................................._- Reactor radiator

- _ ,- Reactor

and converter

Nuclear driven
laser diode array

panel

Laser diode
and array radiator

_-Solar collector

Laser diode
array radiator

,lar cell
radiator

Solar driven
laser diode array
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TRANSMITTER MASS VS LASER POWER
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SOLAR DRIVEN LASER POWER TRANSMITTER

Main radiator -_ concentrator

Solar-cell Parabolic
panel reflector (~50%)

Laser heat
radiator

Gimbaled director
mirror

_- Gas lens
/

Blackbody
cavity

pport struts

Laser amplifier

SUMMARY

/'

--_ At the state-of-the-art efficiencies, both nuclear and solar-driven systems
/ require equal masses for the same laser powers in the 50-500 MW range,

typically 3,700 tons for a 100-MW thruster.

Future efficiency.. . improvement, of solar panel and laser diode array will
realize slgmhcant reduction (by a factor-of 3) in system masses.

Beaming time for. laser p.pro ulsion, is relatively short and other missions
should be conszdered for increasing the system duty cycle.
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